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SEAC MAINTENANCE MANUAL

THE OUTSCRIBER .

by
Russell A K_i;:s_ch_ _ .

* ok K K kK %

I. INTRODUCTION

One of the more serious problems in the design of automatic
digital computers is that of getting the calculated results out of the
machine rapidly enough to avoid delaying the further progress of the
calculations, In many of the problems to which a genara.l—purpou :
computer is applied the amount of output data is relatwely great --
so great that serious inefficiency would result from forcing the
computer to wait for these data to be typed on existing printing _
devices. This difficulty has been solved in the SEAC* by providing
magnetic recording devices as output units. These devices are able
to receive information from the machine at rates up to 100 times as
fast as an electric typewriter can be operated. Thus, better efficiency
is achieved in recording the output data; transcription can be made
later from the magnetic recording device to a printing device without
tying up the main computer

In the SEAC the output magnetic recording device used is a
magnetic wire unit in which the magnetic wire is held in a cartridge
which can be conveniently and quickly removed from the recording unit,
Then, when the recorded wire is to be transcribed to produce the
printed copy, this magnetic wire cartridge is inserted in a special unit
called an "Qutscriber' which serves to read the magnetically recorded
data and put it in a form acceptable to the printer, In the SEAC in-
stallation the Outscriber prepares a punched paper tape which then can
be used to operate an automatic typewriter such as a Flexowriter or a
Teletype printer.

* National Bureau of Standards Eastern Automatic Computer.




Punched paper tape is used as an intermediary (rather than
connecting the Outscriber directly to the printer) primarily to provide
a '"time buffer' between the magnetic wire and the printer. For the
available printers certain operations such as Tabulation and Carriage
Return require significantly greater time than the typing of a single
character. Thus if the magnetic wire were to be read at rates compa-
rable to the typing rate of the printer, when a Carriage Return should
occur, it would be necessary either to force the magnetic wire to pause
or to store considerable extra information to smooth out the interrup-
tion in the printer operation. This would lead to mechanical difficulties
in the magnetic wire drive which are obviated by the use of the punched
paper tape 1ntermed1ary

A second purpose for the punched paper tape is in a.nt1c1pa.t10n of
the future operation of the Outscriber with tape punches opera.t1ng six to
ten times the speed of automatic typewriters. With this operatmn, "
single Outscriber could keep several ty-pewrlters busy. Th1s report
describes the Outscriber that was built for the SEAC msta.llatlon, that
is, the device that produces punched paper tape frorn the 1n.format10n
on the magnetic wire.

L ]

117 'GENERAL DESCRIPTION OF THE OUTSCRIBER

The main components of the Outscriber are shown in the block
diagram of Figure'l, in which the flow of information in the machine is
indicated by the interconnecting lines. The following paragraphs ;
provide a general explana.twn of the function of the maJor parts of the
machme, indicated as blocks in the f1gure

Orrgmally, the des1red 1nformat1bn is recorded magnehcally on
wire in SEAC. In the Outscnber th1s wire is dr1ven past a readmg
head'in'the Wire Drive. The output of the reading head coil is a very,
small voltage, which'is amphﬁed in the Amphfler The arnphﬁer is
necessary because the voltage s1gna1 from the readlng head is too small
to be used by the rest of the circuitry. In the main pa.rt of the Outscriber,
the circuitry Used is'of a type similar to that used in SEAC. In order
to drive this circuitry, it is necessary to produce short sharp pulses,
which is done in what is called the Channel Pulse Generator. These
pulses, however, may occur at widely varying times. If the wire should
speed up or slow down,  there will 'be 'a change in‘the time between
successive pulses. However, it is necessary that pulses should occur
only when the clock pulses occur, i.e., the output of the channel pulse
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generator must be synchronized with the one-megacycle clock. This is
accomplished in the Synchronizer. The output of this circuit is a short
train of pulses, which occurs during the.channel pulses, with each pulse
of the train coinciding with a clock pulse.

For each binary digit on the wire, there occur exactly two/channel
pulses., In order to group the channel pulses so.as to correspond to
bmary dxgits, it becomes necessary to divide. tham into.groups of two.
This is done in the Binary Counter.

At this point in the discussion, it may be assumed that the
machine has identified the binary digits as either ones or zeros. The
final problem to be solved is the grouping of these binary digits in such a
fashion that a punch may prepare a paper tape with the desired informa -
tion, To do this, the information is first fed serially into the Shift
Register, i.e., the binary digits are fed in one at a-time. When four
such digits have entered the shift register, the information is trans-
ferred in parallel into a row of Buffer Flip-Flops; i.e.y all four
binary digits are read out simultaneously,  The buffer flip-flops drive
a row of Relays which in turn operate the Punch. 'As a result, four
binary digits (or one hexadecimal character-as such a group is called)
are punched in each cycle of the punch. The punched tape that is
produced has four rows of information on it .

Because of t;he way in which iniormation is gruuped on the wire,
it is possible to perform an error check on the operation of the Out-
scriber electronic circuitry.  Information recorded on the wire is
grouped into '"words', each of which consists of 52 binary digits
(13 hexadecimal characters). Recordings are made with groups of
integral numbers of these words and with gaps between these groups.
When a gap occurs, the shift register and the binary counter are
sensed. Since the number of binary digits that occur between gaps is a
mult;ple of four, a multiple of four binary digits should have been read
into the shift register. But every time.four binary digits get into the
shift register they are read out into the buffer flip-flops. Therefore,
the shift register should be empty of binary digits when the gap arrives
on the wire. It is the function of the Error Checking Circuit to check:
for this condition., In case an error is detected, the wire is halted
and an indication is given to the operator that the error has occurred.
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2019 219Y26g3 CONSTRUCTION
'The Outscmber is bmlt in"two inits, “as 1nﬂlé:a.teél in Figu‘re T
The smaller of the two racks contains the following' equipment: ' ~

1A Flexowriter punch. : ; -1 P '
- 2 A tape feed mechanism to supply pa:per tape for ‘the'punch."
- 3. "Apower bleeder which provides- fﬂtered camputer voltages
from the 220-volt d-c lipe /0 vEAmi il sl al o
4. A blower for coolmg the res-l-stors in the power bleeder.

ird

The mmn rack contams the fo'llowmg equ:.pmén‘t .

¥? An a.mphher to amplify the output ‘of the readmg head.’
‘2. ‘An oscilloscope which is used for momtormg the output
tu0t aadw pulses from the amplifier.”
s s A chassis on which are located the pa.cka.ge c1rt:urtr¢ 'Whu:’h""
- performs all logical functions,” the special wave shapiné
X qcircuits; and the ‘relays for driving the punch. =~ """
4l Ame opera.tor s 'control panél on whmh all’ swﬂfchiﬁg ’functmﬂe
1s care‘performed. 100 L DBX9 SMC "
Ba i An a=c power strip. ' di o wls .
6. A Pierce wire drith Wit dbus witkd IpAEET WO 868 DINVATY
1. A regulated 235-volt d-c supply which furnishes plate volt-
stiw et no ageforithe packages, the amphfier a:nd the spec:.al
7 - wave =shaping circuits; 77" 1 i Ko
8. ++-An unregulated power supply which furmahes 110 volts'd- ¢
for the control voltages on the punch and" 300 volts d-‘c
1o wiroon o forvthe control veltdges on the'wire dr1ve PREAS L
e Qs g Av blower for: coahng the' packa.ges. e 3

A10 L]

B L e

2,

All 1nterc0nnect1ng ca.bles are ﬁhow:n in Figure 2. " In’the Out-"
scnber, these cables are either labeled or color coded to fa,c111ta1:e
the: makm.g ofproper connectwns. i3 yreve sovd . " .

194 $u i o oy trreln
¥ . &1 ¥ 2 .k

y On the main: chasms wirmg is’ of two types -Q'open’'and pa.ckaged
Connections: within individual packages are 'shown 'ifi Drawing No. G-3C.
Important points in the wiring are brought out"to'test points'on a fermi-’
nal strip. -Some of these/test points requiré jumpers on 'the terminal’
strip. The test points are indicated by circled numerals on Drawing
No. 204C. The corresponding numbers with the designation of the
signal leads they represent are shown on the terminal strip.
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IV. DETAILED DESCRIPTION OF THE OUTSCRIBER

A. Special Circuits

The information that is to be punched is origina.ll)r in the fm:m of
spots of magnetization along an 1, 800-foot length of wire which is driven
at the rate of 1.2 inches per second past a reading head in the wire drive.
When the wire is driven at this speed, the output of the reading head is
approximately 200 microvolts. There are about 33 pulses per inch on
the wire, so that when it is run at 1.2 inches per second, there are 40
pulses read each second.or, equivalently, 10 hexadecimal characters..

The low output of the reading head must be amplified to drive
pulse -shaping circuits. The amplification for this purpose is obtained
from a double-channel four-stage amplifier with a high degree of degen-
era.tion between opposite halves of each stage. This results in two out-
puts from the last stage that are the inverse of each other,  The sche=
matic of this amplifier is given in Figure 3.

_The purpose of some of the pulse-shaping circuitry followmg the
amplifier is_to provide sharp uniform pulses that can be used by sub-
sequent high- frequency computer - type circuitry to identify wire pulses
as zeros and ones. In order to produce these sharp information pulses,
the amplifier outputs are each d-c _coupled into a Schmitt circuit, Under
no-signal conditions the first tube of the Schmitt pair has its grid at -26
volts with respect to its cathode so that the tube is cut off. The following
tube is heayvily conducting, and its output voltage taken from the plate is
correspondingly low. -

Consider now that a ""one'' pulse is read by the head and appears
(in essentially the same form) at the amplifier output to one of the
Schmitt pairs. In Drawing No. 204C the two Schmitt pairs constitute
tubes V2.2 and V2.1 and their associated circuits; The voltage levels
of the incoming signal are indicated in Figure 4b.  When this signal
reaches triggering level (123 volts), the states of the two triodes in
V2.2 undergo a rapid reversal, the first tube conducting and the second
being cut off. The plate voltage of the second tube has a rise time of
5 or 6 microseconds. It is necessary that this rise be sharp in order
to drive the pulse stage that follows.
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The state of the pair of tubes remains fixed thereafter until the
signal level falls to 116 volts. Note that the Schmitt circuits are so
designed that they should trigger into their unstable state at a higher
voltage than that at which they return to equilibrium. This "hysteresis",
or difference between the triggering levels, should be about 7 volts, a
value which is'larger than that of most spurious pulses tha’t may come
out of the amplifier. :

The same operation’as above occurs in V2,1 during the second -
half of the cycle corresponding to a single digit on the wire. Thus the
Schmitt circuits produce two square waves for each wire pulse. The
first square wave appears at the output of that channel which first
goes positive. The second square wave begins when the other channel
goes correspondingly positive. It can be seen, then, that a '‘one' pulse
on the wire will cause channel a to produce a square wave first and then
channel b to produce a similar one, whereas a "zero*' pulae on the wire
will ‘cause these roles to be reversed. ,

Each of these square waves is differentiated by a . 01-ufd capacitor
and ‘62K resistor combination, the output corresponding to the pulse rise
being congiderably larger than that occurring during the tlme the
Schn:utts trxgger ‘back to their first state.

'The pulses from each of the differentiating circuits are used to
drive pulse amplifier stages, each stage consisting of a 6ANS5 tube and
a'stepdown transformer. The output pulse from this transformer is the’
information (or channel) pulse, Ia or Ib, mentioned previously. It is of
a voltage and at an impedance level appropriate for driving the standard
computer circuitry that follows. It is necessary that the information
pulses be of at least three microseconds duration in order properly to
drive the logical circuitry that will be described later. This is accom-
plished by using a 170:24 stepdown transformer as the output from the
channel stage. 'The voltage waveform of this pulse and those of the '
other points in the pulae shaping circuits just discussed can be seen in
F1gure 4.

Before considering the computer-type circuitry that performs
logical operations on the information pulses Ia“and Ib, a circuit whose
function is to produce an output voltage that rises when the machine is
ready to sense for an error will be discussed. This circuit is the Gap
Senser. Since pulses are usually recorded in groups of eight words with
small spacing between pulses but relatively long spaces between eight-
word groups, it becomes convenient to check the machine for errors
every time one of these ''gaps'' occurs.
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The circuitry for producing this voltage consists of V 2.5, a
12AU7 type tube, and its associated components ahawn in Dra.wxng
No, 204C. The waveiorms mentmned can be seen in Flgure 5. A two-
input diode OR - -gate allows the square-wave outputs of the Schmitt
tubes to appear on the left hand plate of the 0,25-ufd coupling. capacitor.
Between this capacitor and the grid of the fir st gap senser tube (V2.5a)
is a couphng circuit the purpose of which is to allow the 0. 25 - -pfd
capacitor to charge and discharge at the same rate. :

The output of the coupling circuit drives a cathode follower
(V2, 5a) whose output, upon swinging negative, charges a 0,2 -pfd
capacitor negatively through the low impedance path consisting of a
1. 0-pfd capacitor and a diode conducting in its forward direction. So
long as pulses continue to appear at the output of V2.5a, the 0.2-pfd
capacitor retains its negative charge. When the output pulses cease,
however, this capacitor slowly begins to discharge to +4 volts through .
a 200K resistor. The voltage on this capacitor is used to drive a
cathode iollow»er (V2.5b) whose output is clipped at -8 volts,

‘The cr:mcal factor in the uperatmn oi this c:rcuxt is the -
behavior in response to the first pulse after a gap. It is neceasa.ry that
‘this pulse cause the 0.2-pfd capacitor to become charged sufficiently
negative that the output of V2.5b drops to -8 volts and remains there
until the next gap. :

B. SEAC-Type Circuits

As previously mentioned, the circuitry of the Qutscriber is of two
types. The first type, most of which has thus far been described, is
peculiar to the Outscriber. The second type is the same as that used
to perform logical functions in SEAC. This part of the circuitry is
shown in Drawing No. 204C.

~ The two information pulses Ia and Ib occur at times determmed .
by the mechanical peculiarities of the wire drive. It is necessary that
these pulses be synchronized with the four -pha.se clock of the Qutacrlber
before they may be used in the logical circuitry. To do this, the
synchronizer (Drawing No. 204C)gates the two information pulses with a
narrow clock pulse. A special regeneration circuit allows the T1 stage
to produce 3/4-microsecond pulses only while Ia or Ib are above
gating level. Ia and Ib last long enough to produce three such pulses.

Tl drives a driver stage T2 which produces a standard 1/2-microsecond
pulse for each incoming pulse from T1l. Figure 6 shows this timing
graphically.
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It will be recalled that all information as to the presence of
binary "ones" or "zeros' is obtained from the two pulses Ia and Ib.
Since each wire pulse has both a correapond.mg Ia and Ib, a ''one" ca.n
be distinguished from a "zero" by the fact that for a "one' Ia occurs
béfore 'Ib, whereas the'reverse is true for a "zero". The first function
of the logical circuitry, then, is to count these 1nfor1_'na.t1on pulses
(Ia and Tb) and to provide a signal ‘that can be used to group them into
pairs that correspond to wire pulses. This is done in the binary counter.

The operation of the c;rcmtry can be seen by referrmg to
Figure 6 and the schematic of the binary counter in Drawing No. 204C.
The first pulse from T2 causes the top AND-gate, which drives the B
stage, to turn the B stage on. Recirculation of this pulse is maintained
by means of the bottom AND-gate until T2 goes off. Then rec1rcu1a.-'
tion'is maintained by means of the middle AND-gate. The re sult 13 ;
that'the B stage produces a pulse train that remains on. Ear

Sometime later, however, in the order of four milliseconds, Ib
occurs and by the same process as just described causes three more T2
pulses to be produced. The first of these T2 pulses turns off the B stage
which ‘remains off until the next binary digit is read from the wire. At
that timeé a new Ia and Ib will occur and the operation will be repeated.

The significant function of this circuitry is that it takes informa-
tion pulses which occur at entirely asynchronous times and enables
these pulses.to drive a stage that is turned on with every second pulse.
When the output of this '"binary counter'" B goes off a new binary digit
is' known to have occurred. .

Before investigating the way in which the ""ones" and "zer_os"‘ are
fed into the shift register, two more signals, used in the shift register,
must be considered. The shift pulse S is generated when B is turned off,
It is a single pulse occurring during CP3 time, simultaneously with an
identical pulse -H (for "hold"). The timing of these pulaea is shown in
Figures 6'and 7. Their use will becomeé apparent in the discussion of
the" shift reg1 ster, which cons1sts of stage Rm and flip-flops R1 through
R6.
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Let us consider what happens in stage R1 of the shift register,
and in particular, the operation of the AND-gate whose inputs are Ib
and S. If the second of the information pulses (the one that produced §),
is an Ib, then this gate will turn R1 on; that is, it will put a binary "ene'
in R1, If this second pulse is an Ja, i.e., if Ib occurred before Ia, then
R1 will not be turned on and a !'zero'' is read into the stage.

At the same time that a '"one" or a ''zero' is read into R1l, two . -
things occur. S going on allows the information that was previously in
R1 to feed into R2. Also,-H going on inhibits the regeneration of the old
information in the R1 flip-flop. Hence, a new binary digit is read into
R1 and the information that was previously in each of the stages of the
reglater is transferred to the subsequent stage. . 3

It will be noted that prawaim is made for either four or six-chan-
nel ﬂmraﬂﬂm For use with ordinary hexadecimal notation as is
' p:ﬁmﬂv used in SEAC, four-channel operation is desired. If, howevcr,
it is desired to enlarge the notation to include both decimal numbers and
alphabetical characters, then six-channel operation becomes necessary.
This flexibility is obtained through the use of a channel switch that shunts
stages R5.and R6 of the register in four-channel opera.tmn '

For the sake of simplicity, further discussion will assume that
switches are set for four-channel operation unless otherwise stated. In
four -channel operation, the shift register consists of five stages. The
extra stage is used for a marker pulse, Assume for the time being that
before the first wire pulse arrives, there is a ''one'" which acts as a _
marker pulse in R1. When the fourth wire pulse arrives, this marker
will be shifted into the Rm stage. This stage is not a flip-flop, as are
stages R1-R6, because it is at no time necessary to retain information
in Rm for more than one microsecond, :

When the marker arrives in Rm, the stage output opens the gates
to the buffer flip-flops Fl through Fm, Whatever information is in
stages R1 through R4 and Rm will be fed in parallel into F1 through F4
and Fm, respectively., Fm will always be turned on since it is directly
operated by Rm. . Since all the desired information has been stored in
a stage of buffer flip-flops, it now becomes possible to destroy the in-
formation ig the shift register and clear it in preparation for receiving
new digits, .This is done by allowing one of the inputs of the -H stage to '
be Rm. Then, when Rm occurs, it produces a -H which inhibits all the
regeneration gates in the shift register flip-flops, and consequently
clears them.
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One'thing more must be accomplished before the first wire pulse
of the next character may be read into the shift register. A new marker
must'be‘created. It also is obtained from Rm through a delay line in the
Rl 'stage.” ' ' @ el £ B

After the information has been read into the row of buffer flip-flops
and the shift register has been cleared and given a marker pulse, two
things happen simultaneously; namely, a character is punched on the
tapeé 'and new information is read into the shift register. The latter
operation has been'described. ‘It now remains to describe the means by
which a character is punched. . e

Each of the buffer flip-flops, F1 through F4 (or F6), has either
been turned on or off according to whether there is a '"'one'" or a ''zero'
to be punched. "Fm is turned on every time. The outputs of each flip-flop
are taken from the two output windings of the associated transformer.
Theése windings are connected to double-input gates whose arrangements”
are that of full-wave rectifiers. The d-c output of each stage is approx-
imately 17 volts which drives a relay. Each relay, if it is energized,
allows 110 volts d-c to'be applied to a solenoid on the punch. This sets
up a '""one' or "zero'' in the punch. “At the same time, the Fm relay
energizes the solenoid on the punch that allows the mechanism to go
through one punching cycle. The result of this is that the four-binary
digits that were originally in the shift reg1ster are now punched as one
hexadecimal character on a paper tape.

While the punch is going through its cycle, a contact on the
mechanism'is closed. ' This contact is used to ‘clear the information
from the buffer flip-flops. Since the corresponding relays are no longer
energized, they fall out and the whole mechamsm ig'ready for the next
cycle of operation. :

It was mentioned previously that error checking is done during
a gap in the wire pulses. The stage that performs this function is
labeled "W on Drawing No. 204C. When this stage is turned on, it
close’s a relay which halts the wire and lights a neon. " An AND-gate
driving this ‘'stage has two inputs. One comes from the gap senser, and
so is on'only during a gap. ' The other comes from a large OR -gate
which 'senses stages R1 through R6 and B. If any of these stages is on
during the gap, W will be turned on and an error halt will result.” By
switching arrangements that will be described, the wire is made to
stop if an error halt occurs. -
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The input to the W stage that comes from the gap senser comes
by way of F5 acting as a dummy repeater stage. ‘As a result, when~
ever a gap occurs during four-channel operation; relay L5 is energized
and the first character punched after a gap will have a fifth hole to
signify that it is the beginning of a block of information. .

C. Timing and Its Relation to the Punch

. In the operation of punching a tape with the Flexowriter punch
that is used in conjunction with the Qutscriber, the timing of the various
operations is very important for proper punching. Furthermore, unlike
the electronic circuitry, there is no-automatic checking mechanism for
the punching operation. Only by careful adjustment of the timing can
reliable punching be obtained. :

The timing of the whole cycle of operation is shown in Figure 7,
Operation up to the time when the F flip-flops are turned on has already
been described. When these flip-flops go on, they energize their corres-
ponding relays. It will be seen that the relay contacts close nine milli-
seconds after their coils are energized. -Actually, this figure represents
an average, the times corresponding to individual relays rangmg from 6
to 12 milliseconds. : : :

The main shaft of the punch rotates continuously. The punching '
mechanism, however, operates only when a spring clutch is released.
To do this, an iron armature which engages a cam on the clutch cylinder
is attracted by a solenoid energized through the contacts of relay Lm.
When this solenoid is energized, the punch mechanism performs one
cycle of operation at the end of which, if the armature has r_etﬁrned to
its rest position, the mechanism comes to rest. - The repetition rate
should never exceed 12.5 cycles per second. In practice a repetition
rate of about 10 characters per second is used. .

_ Before the punch mechanism is set into rotation, information from
the relays is used to set up so-called punch fingers. These fingers have
two stable positions: latched, corresponding to no hole;, and unlatched,
corresponding to a hole in the tape. The latches are released by
energizing the information solenoids. After the punch fingers are set,
the clutch mechanism may be released. As soon as the clutch grips,
the main shaft begins rotating. A fraction of a cycle later, lockout
spears engage the previously set fingers. These spears force the
fingers to remain in the state in which they have been set. Not until
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shortly before the end of the cycle, when the lockout spears are
released, are the fingers reset. It'is while the fingers are set in posi-
tion that the punching operation takes place. There is also a contact
that operates simultaneously with the spears, clos1ng when they are set
and opening when they are reset. -

Since all relays are energized simultaneously, their contacts close
at a time that differs only insofar as there are differences in individual
mechanical construction. Four milliseconds after relays L1 through L4
close; their corresponding fingers are set, while seven milliseconds ’
after L m closes, the clutch armature is disengaged. All that is neces-
sary is that the fingers be set before the clutch armature becomes disen-
gaged. However, because of the large variation between individual pull-
in times of the relays, it is desirable to select relay Lm such that its -
pull-in time is the longest of those of the relays used.

For energizing the finger solenoids, a special voltage wave-
form must be used. In order reliably to pull-in the armatures, 110 volts
d-c is required. However, if regulated 110 volts d-c is used, the coils
will heat unnecessarily. Under normal loading, after about 50 milli-
seconds this supply voltage drops to 55 volts, whereas four milliseconds
after it is loaded and when the fingers are still being pulled in, the volt-
age has only dropped to 87 volts in the worst case. The 55 volts steady
state is sufficiently low to prevent overheating in the coils with the duty
cycle that is used.

- Once the lockout spears are '"in', it becomes possible to clear
all circuits since the information is held in the punch fingers. This'is
done by using the 'contact that closes when the lockout spears come in
to clear the row of buffer flip-flops. ‘By putting <10 volts on the regene-
ration gates in stages F1l through Fm, those flip-flops are all turned off,
whereas when the clearing'contact'is open; a 1K pull-up resistor fo +4
volts allows information to regenerate through the gates.

When the buffer flip-flops are cleared, their corresponding relays
are deenergized and they begin to open. ' In order to decrease this "fall-
out" time; pieces of .002-inch brass are sweated to the relay armatures.
Without this precaution the relay contacts will not alwa.ys be open in
time for the next punching cycle.
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Not only must the information relays be open before the next
cyecle, but the relay which drives the clutch solenoid must open soon
enough for the latching armature to latch the rotating shaft when the
punch shaft returns to its rest position. If this does not happen, the
punch will run through one "free' cycle. This will result in an erratic
punching rate and the punching of zeros instead of proper information
since the punch would operate before the information fingers could be set.

If at any time the punch should miss one cycle because of some
electrical or mechanical fault, it may stop indefinitely until appropriate
switches are operated. This is caused by the poor regulation of the
110-volt power supply which drives the punch solenocids, When the punch
fails for one cycle, the contact on the lockout spears is not closed. As
a result, the row of F flip-flops remains on and each corresponding
relay stays closed. This maintains the punch solenoid load on the power
supply. However, because of the poor voltage-time regulation, by the
time the next punch cycle begins, the power supply voltage has dropped
80 low as to be unable to disengage the clutch armature, and the punch
remains at rest.

D. Power and Signal Switching

In the several cases described, it has been assumed that such
voltages appeared at various points as to cause the operation described.
Actually, the condition of the various switches on the switching chalu_ii _
determine many of the connections in the Qutscriber. The functions of
the individual switches will be given here, rather than the complicated
wiring of the switching chassis. Tracing of the actual wiring as shown
in Drawing No. 204C will be left to the reader.

On the switching chassis is located the reset button. When
operated, it puts the high-speed circuitry in the state it is in before wire
pulses occur. To do this, the binary counter must be returned to the
zero state, all information must be destroyed in the shift register and in
the buffer flip-flops, and a marker must be put into R1.

To clear the binary counter, two AND-gates in the B stage must
be turned off., This is done by applying -10 volts to the inputs that are
* normally at +4 volts. This same voltage is used for clearing the F flip-
flops. To destroy all the information in the shift register -H pulses are
generated when the reset button is pressed. This is done by applying a



ai

i4
ﬂmaﬁtfm dHT M’!’Aﬁxq{? HOM 1%&3&@!’5
w}. pulhg__ﬂueugh a . 0d-wl _k.d##( i -vhs-ﬁﬁk: widh a JOTR e al e

o % 1&&“ _ b wmﬁ-weﬁ
C ST AT a:mam'umt.; o ' |
PTTRR T Shiee m&g Thi aEees mwwgﬁm«u'r
unf:«r“-u Hers agaor. M cldars e Fhepe .. BWoossor, the Lpasees
peMtipae ot & time del ’nmmmﬂﬁrrwf gk GE AL O 0T i
capacitor. SimSliancously, a bulse is swplies tares b 3 8.1 Wd gapaci-
tor in parallel with & LOJK yesistor te the ingud o Shajps
the charging time of the 0,3 apdd capasiter Lo léssper tkai *h et She G, D
aid capy W&m 0d1 a0  ORUS eoitigaiwanihin has conacd,
The 7eeult willobg thad sil96% Fediadesuld |, POE- .0} W1k ‘155 Preyaing
Eh W rese PR il W A P mm@m&mﬂa ﬂmﬂ& i{ahs ;t:_’:ﬂa
.tiz'ttﬁ"r ;.niar*na.‘wﬁ.g sawgld as bebuloat) LIS oM galwex( & :
L ailemad sl -zwhiw saditorinly
A.x. fh,a pumt u. m #@3{ m ;.ounti-:r ﬂu qpnvmmw gﬁsw wite drive’

| Laoinds o ibaaiei 10ge i o8 ol

Tl’m ﬁ;xtﬁimm L wah et m wura . .: tadmmm W 'Fl?traf*h :;f-.mm

clutches is eneyggize 5| Kite, iotm L« TR0 _ HRO4CH
G A mxgiurl, t!:itﬂ. r.ht. wi:ra m%& in réve.ﬂ&.x m'_ dorele » w0 Muzcn
= {ﬁ»cr v \ e 8l g g il TOE ,.a .' J;,mm MM%“"HR‘J’“
- _ j_a,..m aﬂ«mﬂ £
3 PR ' ok dorwayndl | ne I"%‘trﬁeu:?f
g esndyn DN ﬁﬂﬁﬁﬁl‘w%wimhmg b ¥

;gl_mumhas ey o ﬂa&vmks‘ ﬁ “"*%s PR e g annd teturm, it
hmww'r Are thyougs the aw*i.f:h,ag Gapeoite. Rtk K nﬁm apgmira. e
wilh a ‘6 *;,t.fr:i ﬁwxr'_?u'r in epch groung returs o The v wlavor Fmils tm
sleady state CluloPagr e SR Bl 10: isrgl i olvold e geQ el & an 1t
curren: surge for reilable yedigsetnd 4b mnotwsanodadiday -S
diniod ogsiloV Mtiw aismedad veililgmA yedizo e
oA ongon lamap. s g‘w}q@c&mﬂaw;ﬁaiﬂmv @ AT AL 18

mmwwmm WIEASE Mt heishros siusen totome W isd compnier
contra . armrolisveW siuaD 19en3l gD €. o

‘W~ bas £ .tﬂm:) wasaifl ,ysxiaoidonye o qoieiT D

Whan power .o tur “ﬁ%kmw iﬂmﬁw mimu*t;‘u; ERELC R
val "'T-\{’E’ m Ehoo *2(‘1 € 4T *H:ﬁﬁrW’ﬁbeﬁ‘ WN;j'mqu%pi%*&slg R
3 Gk Y T .mwwwwm &2 g i Ao

sneety Hag

S T HErelgecill.i SREES wﬂ-*g.ﬁmg{
Apply Has wikrined ap. T‘*u 1'{&& 320 waits dos iaﬂ' el (e contpote
of & seli -Bolding relay which is wwmmt ofk oSk puun-

__"buﬁbn is degressad, The upernmr ig Instructed o weit one mipate betwesn
rning an Powes 1 and depraesing the Power 2 buttes. '




\]

WIRE DRIVE

- AMPLIFIER

CHANNEL

1 PULSE GENERATOR

Y

SYNCRONIZER

l

BINARY COUNTER

>

GAP SENSER

- SHIFT REGISTER

BUFFER FLIP-FLOPS

f Vv V¥ y

RELAYS

¥y

PUNCH

PAPER TAPE

w Y

ERROR
CHECKING
CIRCUITS

Figure 1. Over-all Block Diagram of the Outscriber



TO D.C. POWERS

o

SCOPE

|G,
uT $IG.

IN
AMPLIFIER @)

ov 0
o

BE) &

{

X R
PACKAGES,
RELAYS,

GAP SENSER
SCHMITT

B

il

Egz!l WIN v%L:;

TO A.C. POWER

PETN SWITCHING  3UF @

D-

A.C,
AC.IN out @

A.C. POWER PLUGS

g%}::@:: e ﬁ:: =

WIRE DRIVE

[l O7]

|

316,
EICONTROL ouT
REGULATED 235 V.
. SUPPLY
235 v. AC.IN &)
oVvT
UNREGULATED 300,li0V
SUPPLY

AL,
Eltne [Flezeo  WE

Figure 2.

]

VvoLT's
N PUNCH
A.L.oUT
QD
VS:‘J'T'I';S
.'I»E PLEEDER
A.C.IN
®© ov.coN

9

I

We
s P

Cable Connections of Qutscriber



sjutoJ 28ejj0A YIIa onEwaysg ionyridury Iaqrioeing ‘g 2andry




3, PULSE OR FLUX
ON WIRE

b. ouTPUT FROM
ONE CHANNEL OF
AMPLIFIER

C. SCHMITT OUTPUT | | [ |

CHANNEL a.

d. SCHMITES QuTAUT bl W

CHANNEL

@. CHANNEL PULSE I |
Ia. | [

£ CIHbANNEI_ PULSE | I

g EXPANDED VIEW OF { "._\ ke L
"€ AND F. le— 3usec. ———nbe— 2usec. —> V

h. EXPANDED VIEW OF ( k

'C AND d.

Figure 4. Wave Forms Associated with Schmitt and Pulse Stages



/ TEST POINT LOCATION

: le-24 M:S. - 6 .51
C2.3'2 || 24 M.S q]éms.r—

32vI' :

|
|
|
T i

|
I

c3.7-8 -
AN *
' C3.7-8=29v
vV2.5-3 | *"C.‘E ﬂ_// ¢ ,V2'5'*3'25"'
+4v :

=20 secs™

c3.7-1

DIFFERENT
TIME

*= CYCLES »

+6V

————— WITH LOAD AND BUMPER,
WAVE FORM CLIPS OFF HERE

>

Figure 5. Gap Sense Circuit Wave Forms



=

wH-y pur ‘g * D Aswmyg ‘zsmwoayoukg jo Burimyy g samBpy

A
R

TR | i el W 6 T W W W o W e ¥ :

\J/ \J \.S v WoiTe

\ 7 7 : L/ Mves 3swnee —U——U—U—U 28 5108
—U— (27-11Z)31vs doL

b O b O e W e R LA e OF =

B T o WL R ' Nl

> e D

q1

€45 94D Fa> 'd3 €42

- ’ 835
P — v ] B
- a1ver NITIM 2ALe

+, ) ™ ¥, z ¥, 3 *, T4~ HLal gns G!H‘q“t)) [7 T, +, T ¥, T, ¥, T + T, T = T, ¥,

O 4o %D "d *d> TdD WD Tdd WD TdD WD Tys Fﬁquo;ae\nsno?:nosv Td> %D T o TdT FdD WD Fdd Tad RdD Tad WD T~ Kgs g5 Yoo SR

¥ Si 3W3H IVAEILN] ; ; B =1
'd3 Sd2> Mo fuc 9o &40 YD €D 14> &40 9D FdD D 64D gD €42 4D fd> 9o &5 . lgs 4o i@d
! 5} - L -] [ + € 4 [ o]

SONOD3S0YdiwW




LOCKOUT SPRARS
& CLEARING CTONTACT,

WIRE RECORDING (FLUX)

CHANNEL @ OUTPUT

CHANMNEL & OUuTPUT

SCHMPT & OUTPUT
SCHWITT & OUTPUT

Ia
Ib
B
8

COINCIDENCE OF S & Ib

L { CONTACTS cmul;a}

R S+
W{ D e

Le{ o ceoses)

Ll e 2 “2.?-'&}

CLUTCH ARMATURE }Dnlhﬁmtu ——t

LY
Ra
Ra
R4
Rm
Fy

REPETITION | RATE SHOWN = 12 CHARACTERS PER SECOND
|

! | (o} I 1

o 2!

VELOCITY OF MAIN SHAFT OF PUNCH
-

SPEARS IN, CONTALT CLOSED

ke , CONTACT .OPEN
PUNCH FlNGl‘lB (1]
PUNCH FRINGERS ouT

PUNCHING OPERATION

e o s Nl e
AR,
* 1 LI T T T PR T T T
O 20 40 60 80 100 (20 140 160 |80 200

Figure 7.

TIME IN MILLUSECONDS ~—am

Timing Diagram of the Qutscriber

<>



RED @ YELLOW
TO0 RELAY *5

YELLOW & BLUE

|.1.

BLUE
TRACER

i

P -

¥

YELLOW

TRACER
i

BROWN

TO RELAY %4
TO RELAY %2

TO RELAY “e¢

TO CLUTCH MAGNET

BLACH & PINK TRACER

PUNCH
S\ CONTACT
O ;

RED

s

I YELLOW
TO RELAY #3 W B e )3 4
J Isnuumhc:n O
TO RELAY ¥*) A {15 o[-
To + 110 V. 4% L —{J7 8}
0o (]
®)
WHITE ﬂ“ JZD‘
O
| TAPE FEED SWITCH
Figure 8. Pin Connections of Jones Plug to Punch
TO +230 V. Pl DL L W T S L L
To +110 V. ;yulTK& BLUE 19 16

ORANGE }TO AMPLIFIER, QUTPUT

Figure 9. Pin Layout of Four Pin Jones Plug on Package Chassis



fov &ov

AC.
RECPTACLE]

3

STANCO
3y loa
C.T_ FrLAMENT

TRANS FORMERS

s
25w

/-
5N

i
W

F
s

BA
5w

1

CONDITION OF OUTSCRIBEA:
MANUAL , OFF, 4 CHANNEL

g
QUTPUT JONES FPLUG
tel v
Soosf L
Izoovxﬂ
—01 |9
4 30
0% _ 5o
e %
2,24 .8 08 70
_[2.!-4- ==/looouf V_é
- - —0/° 70
=2 voc g '_0 -r ®
<5 40 Ao \ oz g
0 ma
fos o22M% oy
':}G‘IA ==2000.4f
= e vocC E A i
g P
s ,‘7-1‘-?"“‘41.0!!
>
i -J-zaon,nf v—!—é
évoc E Aﬁ
ov
hfa gt -
.;."_"M' —=20004f \,—A
=6eVvoc
L 3 N N N }
—Bav g 4 " “
b | Y N
4 F 3

Figure 10. Schematic of Power Bleeder Supply of Outscriber
Showing Static Current Drain and Voltage Points




Figure 11. Schematic of Unregulated 300-120 Volt Power Supply
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